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Abstract: The California Department of Transportation CCaltrans) has been using scrap tire
rubber in asphalt pavements since the 1970s in chip seals and the 1980s in rubberized hot mix as-
phalt(RHMA). Both the wet (field blend) and dry processes were used in early trials. Caltrans
has also used rubber modified binders containing both crumb rubber modifier and polymer mod-
ifier that could be manufactured at a refinery facility, a terminal blend wet process. Since the
beginning of this century, Caltrans increased the use of scrap tire rubber in paving projects and
invested considerable resources in developing technically sound, cost effective, and environ-
mentally friendly strategies for using scrap tire rubber in roadway applications. By the end of
year 2010, approximately 31 % of all hot mix asphalt (HMA) placed by Caltrans was rubberized
HMA, roughly 1. 2 million tons. Caltrans efforts in using asphalt rubber products were also
demonstrated in its research and technology development. These included the construction of
two full-scale field experiments, five warranty projects, and an accelerated pavement study
using a heavy vehicle simulator. Additionally, terminal blend asphalt rubber and rubberized
warm mix asphalts began to be experimented on trial basis. This paper provides a comprehen-
sive review of Caltrans experience over four decades with asphalt rubber products. Current
practices and future outlook are also discussed.
Key words: asphalt rubber; rubberized asphalt concrete; rubberized hot mix asphalt; rubber
modified binder; rubber modified asphalt concrete
1 Introduction
1.1 Historical pers pective
Caltrans use of scrap tire in asphalt rubber prod-
ucts spans nearly four decades. In the 1970s, as-
. Corresponding author: Haiping Zhou. Transportation Engineer.
E-mail: haipin~zhou@dot.ca.gOY.
phalt rubber products, mainly Rubberized As-
phalt Concrete (RAC, a field-blend wet process)
were used in dense-graded asphalt concrete mixes
on an experimental basis (Caltrans 200S; Van
Kirk 1989; Shatnawi 20(0). The RAC layer
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thickness was designed equal to that of conven-
tional Dense-Graded Asphalt Concrete (DGAC)
(Doty 1988).
In the 1980s, Caltrans built an experimental
project (Ravendale Project) that included both
RAC and DGAC overlays of several thicknesses
(Doty 1988). Field performance suggested that a
thickness reduction for RAC mixes was appropri-
ate(Caltrans 1992; Van Kirk and Holleran 2000).
Subsequently, several Caltrans Districts placed
both dense- and open-graded RAC mixes.
In the 1990s, Caltrans continued to study rub-
ber modified mixes through accelerated testing
and field projects. The South African Heavy Ve-
hicle Simulator (HVS) was used to evaluate rub-
ber modified gap-graded mixes as well as conven-
tional dense-graded mixes( Rust et al. 1993). The
results of the study confirmed that asphalt rubber
gap-graded mixes of reduced thickness mitigated
reflection cracking. Additional studies at the Uni-
versity of California Berkeley confirmed this
finding(Harvey and Monismith 1994; Harvey and
Bejarano 2001) .
By the mid-1990s, over 100 field projects, both
rehabilitation and maintenance jobs, were con-
structed throughout the state. Two types of as-
phalt rubber binders (Type I and Type II) were
used. Type II asphalt rubber binder requires as-
phalt modifier (extender oiD and high natural
rubber while Type I does not. A field review of
these projects in 1995 indicated that thin rubber
overlays generally provided good performance
when properly designed and constructed and that
Type II binders performed better than Type I
binders(Hildebrand and Van Kirk 1996).
As a result of these field projects, Caltrans
made various accomplishments, including:
(1) Modifications to the Caltrans overlay design
procedure to allow reduced thickness of rubber
modified mixes, the primary benefit of which is
in mitigating reflection cracking.
(2)Improvements in mix design procedures for
both the gap- and open-graded mixes.
(3) Improvements in specifications and quality
control for asphalt rubber mixes, including the
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prohibition of Type I binder, i. e., allow use of
Type II binder only.
(4)Elimination of the use of dense-graded RAC
mixes.
(5)Development of a modified binder specifica-
tion(Reese 1995).
(6) Development of a RAC usage guide (Cal-
trans 2003) .
In the same period Caltrans also experimented a
modified binder (MB) containing both crumb
rubber and a polymer modifier that could be man-
ufactured at a terminal facility. Ten pilot projects
were constructed to evaluate the performance of
materials meeting the MB specification (Reese
1995). These projects were reviewed by a Cal-
trans-Industry group in 2002 (Caltrans 2002).
Eight projects were rated as "good", and one each
was rated as "fair" or "poor".
1.2 First decade of the 21 century
Since the beginning of this century, Caltrans in-
creased the use of scrap tire rubber in paving pro-
jects and invested considerable resources in devel-
oping technically sound, cost effective, and envi-
ronmentally friendly strategies for using scrap tire
rubber in roadway applications. According to the
2011 Annual Report to the California Legislature
and the Department of Resources and Recovery,
there has been a steady increase in rubberized hot
mix asphalt (RHMA) or RAC use ( Caltrans
2011). By 2010, approximately 31 % of all HMA
placed by Caltrans was RHMA, equal to roughly
1.2 million tons. It was projected that about 2.2
million tons of RHMA would be used by the end
of 2011. As illustrated in Fig. 1, the RHMA usage
has utilized millions of waste tires annually.
2 Applications
Asphalt rubber products have been typically used
in hot mix asphalt and spread applications (Cal-
trans 2003). In the rewrite of the Caltrans asphalt
concrete specifications, the term "rubberized as-
phalt concrete (RAC)" has been changed to rub-
berized hot mix asphalt (RHMA) (Caltrans
2011). The rest of the paper uses RAC and RH-
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cr with asphalt rubber ($AMI-RHBrcssclte et al.
:W(7). The spray applications arc used for diffcr-
cnt purposes. either as surface trcatments or in-
terlayers prior to asphalt concrcte o\crlay. and
.. hould be properly selected and used for the most
cost-effective benefit and performance.
A chip seal is the application of a bhuminous
binder immediately followed by the application of
pre·coatcd aggrcg;l{es(Caltrall~20(JS). Thl: aggre-
gate is then rolled to embed it into the binder. A
SAMI-R is simply an asph:tlt rubber chip seal that
is overlaid with conventional HMA or RHMA.
SAMI·R acts as an interlayer to interrupt crack
propagation and has becn shown to be highly ef-
fective in delaying reflective cracking in overlays
of existing dislressed asphalt and jointcd portland
cement concrete pavemenls.
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3 Design and specifications
MA intcrchangeably.
3.1 Asphalt rubber binder design
2.1 Rubberized hoi mix asphalt
Most of Ihe RJ-IMA mixes used by Caltfilns can be
catcgorized into three groups, RHMA-G (gap-
graded). RI-IMA·O (open-graded). ;Ind Rt-IMA-
O-I-IB (open·graded with high binder) (Bressette
et ill. 20(7). These mixes arc designcd for dirrer·
ellt purposes and should be properly selected and
used for most cost·effective benefit and perform-
ance. In Cillifornia. RHMA-G and RHMA-O mi-
xes arc most often used as overlays for mainte-
nance. preservalion. and or rehabilitation of ex-
isting asphalt concrete and portland cement con-
cretc pa\cmcnts, RH~IA is aho used as surface
(\\canng) courses for new pa\ement construction
(Caltrans 20()6). most oflen in areas where traf-
fic noise is a consideration. Caltran~ encourages
the usc of RHMA. When ;111 factors (including
costl arc Ihe ~me. RHMA ha~ becn used as a
preferred material for the surfacc laycr instead of
con\cntional HMA(Caltrans 2lHl6L
2.2 Asphalt rubber spread applications
There are primarily twO types of asphalt rubber
Asph,lIl rubber binder is a combination of asphalt
binder. asphalt modifier. and crumb rubber mod-
ifier (CRM). It must be propcrly designed and
produced {Q comply with ~pcclficatlons and pro-
vide a quality product suitable for thc expected
c1imatc and tr;lffic conditions. Thc project envi-
ronmcnt and condition deterlllinc the base asphalt
grade {Q usc for asphalt rubber binders. In Cali-
fornia. PO 6~-16 asphalt is specified for u~c In the
coastal. vallcy. low or southern mountains. or
low descrts whilc PG 58-22 asphalt is spccificd for
usc in high mountain and high dcsert climate areas
\\here reSI~tance 10 cold lemperature cracking is
critic:ll 10 long term performance.
For 11 specific project. ,In appropriate asphalt
rubber binder design must be dc\c1opcd using the
designatcd source and grade of asphalt. asphah
modifier (extender oil). and CR~1 materials
(scrap lire lind high natural rubber). The "sphatt
rubber binder used by Callr:lOs requires.2U:!:.2 per-
cent CRM by total asphalt binder weight. The
CRM must Include 25 ± 2 percent of high ll<llural
rubber and 75 ±] pcrccnt ~crap tirc rubber. by
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weight of total CRM (Caltrans 2011). The scrap
tire CRM consists primarily of No. 10 to No. 30
sized particles (2 mm to 600 IJlIl sieve sizes). The
high natural rubber CRM is somewhat finer,
mostly No.16 to No. 50 (1. 18 mm to 300 IJlIl sieve
sizes) .
Caltrans has been using Type II asphalt rubber
binder which consists of asphalt modifier and high
natural CRM to enhance the asphalt rubber inter-
action. Asphalt modifiers act as "compatibilizing"
agents by supplying light fractions (aromatics,
small molecules) that swell the rubber particles
and help disperse them in the asphalt. High natu-
ral CRM has been found to aid chip retention in
chip seal applications. Use of high natural CRM
appears to improve the bond between cover ag-
gregate and the asphalt rubber membrane.
Asphalt modifier must be a resinous, high flash
point and aromatic hydrocarbon and must have
the values for the quality characteristics (Caltrans
2011). Asphalt modifier must be from 2.0 to 6.0
percent by weight of the asphalt binder in the as-
phalt rubber binder.
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3.2 Asphalt rubber binder design profile and speci-
fications
The physical properties specified by Caltrans for
asphalt rubber binders include rotational viscosi-
ty, resilience, ring-and-ball softening point, and
cone penetration (Caltrans 2011). Viscosity and
resilience are the most meaningful indicators of
asphalt rubber field performance and are expected
to vary as the asphalt-rubber interaction pro-
ceeds. Viscosity must remain above the minimum
1500 cPs value throughout the interaction and
should not manifest drastic drops.
Asphalt rubber binder design profile must com-
ply with the asphalt rubber binder specifications
shown in Tab. 1. In the design, the asphalt, as-
phalt modifier, and CRM and their proportions
are designated. The profile requires the same
component sources for the asphalt rubber binder
to be used and include the quality characteristic
measured at various time interval. During produc-
tion, after interacting for a minimum of 45 mi-
nutes, asphalt rubber binder must the meet the
specifications limits before use.
Tab. 1 Asphalt rubber binder reaction design profile( Caltrans 2011)
Quality characteristics Minutes of reaction"Test method
45 60 90 120 240
Cone penetration @ 77 ·F. 0.10 mm ASTM D 217 Xb X
Resilience @ 77 ·F. percent rebound ASTM D 5329 X X
Field softening point. 'F ASTM D 36 X X
Viscosity. centipoises LP-11 c X X X X X
360
X
1440
X
X
X
X
Limits
25-70
18 min
125-165
1500 - 4000
Notes:" Six hours (360 minutes) after CRM addition. reduce the oven temperature to 275 'F for a period of 16 hours. after the 16-hour (960
minutes) cool-down after CRM addition, reheat the binder to the reaction temperature expected during production for sampling and
testing at 24 hours (1440 minutes); b"X" denotes required testing; C Caltrans Laboratory Procedure 11.
3.3 Comparison of asphalt rubber binder require-
ments for RHMA and seal coats
Asphalt rubber binder requirements for RHMA
(Caltrans 2011) and seal coats (Caltrans 2009)
are somewhat different and are shown in Tab. 2 as
a comparison.
4 Research
4.1 Full scale experiments
4.1.1 Firebaugh project
The Firebaugh project was constructed in June
2004 on State Route 33 near the town of Fire-
baugh(Caltrans 2005) in Fresno County. The pur-
pose of the study is to evaluate and compare the
field performance of rubber-modified test sections
of various thicknesses with conventional DGAC
(Cook et al. 2006). Also, this study allows an as-
sessment of the various rubber-modification tech-
nologies in terms of materials specifications and
constructability.
The pavement test sections include nine test
sections: a Type A DGAC control section (con-
ventional process), RAC-G (wet process) 45 and
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Tab. 2 Comparison of asphalt rubber binder requirements for RHMA and seal coats
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Parameter
Combined asphalt binder & asphalt modifier
CRM
Scrap tire rubber (STR)
High natural rubber (HNR)
Gradation
Wire in CRM (% max)
Fabric in CRM (% max)
CRM particle length, (inch) max
Specific gravity
Calcium carbonate/talc By wt of CRM
Asphalt modifier (extender oil)
ARB making & property
Temp of asphalt at time the rubber is blended with asphalt
Minimum reaction time & temperature
Cone penetration @ 77 •F, O. 10 mm
Resilience @ 77 'F, percent rebound
Field softening point. 'F
Viscosity, centipoises
RHMA type II
80% ± 2% By wt of asphalt rubber
binder (ARB)
18%-22% By wt of ARB
75% ±2%
25% ±2%
100% STR passing No.8
100% HNR passing No. 10
D.Dl
D.D5
3/16
Up to 3%
2%-6% By wt of asphalt binder
375-425 'F
45 minutes @ 375-425 'F
25-70
Min. 18
125-165
1500-4DOO @ 375 'F
Seal coat
79% ± 1% By wt of asphalt rubber
binder (ARB)
21 % ± 1% min. 20%
76% ± 2%
24% ±2%
100% STR passing No.8
100% HNR passing No. lD
D.Dl
D.05
3/16
1. 10-1 .20
Up to 3%
2.5 % -6 % By wt of asphalt binder
375-44ll 'F
45 minutes @ 375-415 'F
25-60
18-40
55-88
15DD-2500 * @ 375 'F
* The binder shall not be applied to the pavement until at least two consecutive descending readings are within the viscosity range.
90 mm thick sections, Rubber Modified Asphalt
Concrete-Gap Graded (RUMAC, dry process) 45
and 90 mm thick sections. Type-G Modified Bind-
er (MB, terminal blend process) 45 and 90 mm
thick sections, and Type-D MB 45 and 90 mm
thick sections, Per the project specifications, the
MB binders had at least 15% rubber by weight of
asphalt,
Caltrans obtained materials and field samples
during the construction for performance testing in
the laboratory. The laboratory testing included
both volumetric (air void content> and perform-
ance testing (rutting, fatigue, and Hamburg
wheel tracking), The laboratory testing indicates
that the pavements are likely to perform differently
in terms of resistance to rutting and cracking( Caltrans
2(05) ,
The laboratory test results generally indicate
the MB-D mix performs best in terms of resist-
ance to rutting while the MB-G mix performs best
in terms of fatigue. These results appear to be
consistent with the field observations conducted in
the summer of 201O(Holikatti et aL 2012), Con-
struction experience, field observation, and field
performance from the Firebaugh project indicate
that all three processes (wet, terminal blend, and
dry) can be used satisfactorily during the con-
struction,
4,1.2 District 1 project
The District 1 rubberized asphalt concrete (RAC)
experimental project is located on the California
State Route 20 in Mendocino County near Potter
Valley from Cold Creek Bridge (BR No, 10-0040)
to 1,8 km (1, 1 miles) west of the Lake County
line, The project is approximately 8, 1 km (5, 1
miles) long, beginning at KP R60.9 (PM R37,9)
and ending at KP 69, 2 (PM 43, 0), A portion of
this overlay project, approximately 4 km (2.5 mi-
les) long, was used to construct four test sections
with four different asphalt concrete mixes (Cal-
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trans 2005). The four test sections included a con-
trol section consisting of a 105 mm dense-graded
asphalt concrete (DGAC), a 60 mm rubberized
asphalt concrete (RAC) Type-G (wet process), a
60 mm Rubber Modified Asphalt Concrete-Gap
Graded (RUMAC-GG, dry process), and a 60 mm
Type-D Modified Binder asphalt concrete (MB-
D, terminal blend process). The construction of
the test sections took place between August 9 and
August 25, 2005.
As of July 2008, all test sections performed very
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well and no quantitative distress was identified on
any of the evaluation sections (Caltrans 2009).
4.2 Warranty projects
In 2002, Caltrans initiated a field experiment that
included five pilot projects for roadway rehabili-
tation containing specifications for rubberized as-
phalt concrete (RAC) and modified binder (MB)
mix(Caltrans 2002). All five projects included a
5-year warranty for materials (RAC or MB) and
workmanship. Tab.3 shows the project locations,
Tab. 3 Warranty projects
District County Route Kilopost CKP) limits Mix type Construction date
02 Lassen 395 19.0-39.9 MB-D 8/04
06 Fresno 33 100.4-111.7 RAC-G 8/03
07 Ventura 150 24.4-38.6 RAC-G 10/02
10 Merced 140 43.4-48.6 RAC-G 9/03
11 San Diego 75 17.7-28.0 RAC-G 5/03
materials placed and construction dates.
The overall purpose of the experiment was to
provide a "level playing field" for evaluating the
differe.nt rubber-modified mixes that contain a
minimum of 15% scrap tire rubber constructed
using the" wet process" (asphalt rubber or MB).
Unfortunately, a control section of DGAC was
not included in any of the projects; therefore,
comparisons with conventional materials in a giv-
en environment will not be possible.
Within each project, several performance eval-
uation sections (PESs) were established. Each
PES is 152 m (500 feet) long and one lane wide.
The number of PESs selected within a given pro-
ject was dependent upon the observed range in
structural support, as represented by pavement cross
section and measured deflections in terms of relative
high, medium, and low and distress levels ( Caltrans
2005) .
Pavement performance monitoring has been
conducted on an annual basis for five years. The
latest monitoring was conducted in December
2004 for the Lassen project and in February 2005
for the Ventura, Fresno, Merced, and San Diego
projects. As of 2005 all pavements appear to be
performing well with little or no measurable dis-
tress recorded(Caltrans 2005).
4.3 Accelerated studies
Between 2003 and 2007 the University of Califor-
nia Pavement Research Center (UCPRC) conduc-
ted a study to evaluate the performance of several
rubber modified mixes by means of full-scale ac-
celerated pavement testing with the HVS. The
HVS testing is supplemented with companion la-
boratory testing. The purpose of this study is to
evaluate the short and long-term performance of
various rubber modified binder overlays (Univer-
sity of Californica Berkeley 2003). In this study,
performance was measured in terms of fatigue
cracking, reflective cracking, and rutting. The
six overlay strategies included in the evaluation
are as follows:
( 1) Full thickness (90 mm) dense-graded as-
phalt concrete (DGAC) overlay (controD.
(2)Half thickness (45 mm) rubberized asphalt
concrete gap-graded overlay (controD.
(3) Half thickness (45 mm) MB-4 gap-graded
overlay.
(4) Full thickness (90 mm) MB-4 gap-graded
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overlay.
(5) Half thickness (45 mm) MB-4 15% rubber
gap-graded overlay.
(6)Half thickness (45 mm) MAC 15% tire rub-
ber gap-graded overlay.
All six overlay mixes were constructed on a uni-
form test pavement constructed at the University
of California, Berkeley Richmond Field Station.
The test pavement, built in September 2001, con-
sisted of asphalt concrete, aggregate base, and re-
compacted cohesive sub-grade soil.
The testing program encompassed both HVS
loading and laboratory performance testing that
included shear and fatigue tests for samples of
each overlay mix taken during the construction of
the sections(Tsai 2(05) .
The study included various field measurements:
FWD deflections, deformation, profile, tempera-
ture, mix density, moisture content, and visual
inspection for type and amount of cracking.
These monitoring activities were conducted
monthly. Trench studies were also conducted at
the end of the project.
The findings indicate that MB-4 and MAC 15 %
tire rubber gap-graded mixes performed the best
on resisting reflective cracking while DGAC per-
formed better in resisting rutting than modified
mixesCUCPRC 2(07).
5 Current practices and future outlook
5.1 Quieter pavement and new technologies
In October 2009, Caltrans issued a Pavement Poli-
ty to promote quieter pavement strategies for
noise sensitive areas CCaltrans 2009). The strate-
gies include the use of RHMA-O overlay/surface
treatment with 1/2-inch maximum aggregate size
or smaller on flexible/composite pavements or
RHMA-O-HB overlay/surface treatment with 1/2-
inch maximum aggregate size or smaller on rigid
pavement.
Caltrans continues to experiment terminal blend
asphalt rubber products, either in hot mix or in
spread application. In recent years, Caltrans be-
gan to experiment warm mix asphalt technology
with rubberized HMA Cboth RHMA-G and RH-
45
MA-O) and warm mix asphalt rubber chip seals.
The potential benefits of warm mix technology
are less energy usage, lower emission, and longer
time windows for placement and compaction dur-
ing construction. Caltrans has also placed termi-
nal blend asphalt rubber with warm mix additives
on trial projects. Caltrans also plans to revisit the
Type I asphalt rubber binder(Caltrans 2011).
5.2 Mix design
For RHMA-G mix Caltrans has been using the
Hveem Mix design method to develop job mix for-
mula OMF). The current specification (Caltrans
2011) requires the mix to meet air void content,
voids in mineral aggregate (VMA), and a mini-
mum Hveem stabilometer value. As Caltrans is
moving toward to implement the Superpave sys-
tem, the HMA specimens will be fabricated using
the Superpave gyratory instead of the mechanical
kneading compactor. Different and/or additional
testing requirements will also be introduced.
For RHMA-O and RHMA-O-HB, the current
design procedure (Caltrans 2010) for the determina-
tion of optimum binder content COBC) uses neat PG
grade asphalt and examines drain down characteristics
of the HMA to come up with the OBC. This OBC is
then multiplied by 1. 4 for RHMA-O and 1. 65 for
RHMA-O-HB to generate the final OBC. This is an
empirical approach. Caltrans has been working with
the University of California Pavement Research Cen-
ter to develop a more rational method for determi-
ning binder content for open-graded mixes.
5.3 Mix quality control and improvement
Although the overall experience of using asphalt
rubber products has been successful, some failures
were reported from the districts. In a survey con-
ducted in 2011 on projects constructed since 2006,
while the majority of the projects have been per-
forming well, several projects involved with thin
layer Caround 25 mm) RHMA-G mix exhibited
cracking and/or ravelingCCaltrans 2(11), Investi-
gations into these failures indicated that the prob-
lems were generally associated with the construc-
tion, particularly the control of mix temperatures
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during the placement and compaction. Issues with
mix design or material properties were also repor-
ted. In some cases, RHMA mix moisture sensitiv-
ity also appeared to be a concern.
To address these issues, Caltrans modified its
Materials Plant Quality Program (Caltrans 2008)
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by including quality monitoring and automated
data collection during the field production of as-
phalt rubber binder. Caltrans also introduced
Hamburg Wheel Tracking test in its standard spe-
cial provisions to address potential moisture sensitiv-
ity concerns and plans to raise the minimum asphalt
Property
Tab. 4 Comparison of binder test requirements under PG system
AASHTO test method Neat Polymer modified Tire rubber Asphalt fubber
Original binder
Flash point, min t
Solubility, min 0/0
Viscosity at 135 ·C, max, Pa' s
Dynamic shear
Test temperature at 10 rad/s, ·C
min G * IsinCdelta), kPa
RTFO test
Mass loss, max, 0/0
Dynamic shear
Test temperature at 10 radls, ·C
min G * /sinCdelta), kPa
Ductility at 25 ·C
min, em
Dynamic shear
Test temperature at 10 rad/s, ·C
max Cdelta), 0/0
Elastic recovery
Test temperature t
min recovery, 0/0
PAV
Temperature, ·C
Dynamic shear
Test temperature at 10 radls, ·C
max G * sinCdelta), kPa
Creep stiffness
Test temperature, ·C
max S-value, MPa
min M-value
T48 X
T 44 X
T 316 X
T 315
X
X
T 240
X
RTFO test aged binder
T 315
X
X
T 51
X
T 315
T 301
R 28
X
RTFO test and PAV aged binder
T 315
X
X
T 313
X
X
X
X
X
X
x
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
x
X
X
X
X
X
X
X
X
X
X
X
X
x
x
x
X
X
X
X
X
X
X
X
X
After a minimum of 45 minutes reaction under specified temperature
Cone penetration @ 77 •F, O. 10 mm
Resilience @ 77 ·F, percent rebound
Field softening point, ·F
Viscosity, centipoises
Note; X indicates values specified for the property.
ASTM D 217
ASTM D 5329
ASTM D 36
CT LP-ll
X
X
X
X
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rubber binder content for both RHMA-G and
RHMA-O mixes to address reported dry mix is-
sue. These measures will help quality control and
quality assurance and further improve the quality
of RHMA mixes.
5.4 Asphalt rubber binder specification
There are efforts to make asphalt rubber binder
performance graded as those developed by Strate-
gic Highway Research program (SHRP) for neat
asphalt and by Caltrans for polymer modified and
tire rubber modified asphalts. Research at
UCPRC indicated that Dynamic Shear Rheometer
using a Cup and Bob configuration instead of par-
allel plate could be used to test asphalt rubber
binder properties and develop specification values
for asphalt rubber binder( Farshidi 2011).
Table 4 shows a comparison of binder proper-
ties tested for various types of asphalts under the
PO system. Once developed. this performance
graded specification for asphalt rubber binder
may possibly replace the current recipe specifica-
tion.
6 Condusions
Over four decades of Caltrans experience indi-
cates that asphalt rubber products can be durable
and extend pavement service life if they are prop-
erly designed, manufactured. and constructed.
Caltrans is committed to continue to develop and
improve specifications and construction tech-
niques in using asphalt rubber products in new.
rehabilitation, or pavement maintenance and
preservation projects in the most cost-effective
manner.
Disclaimer
The information presented in this paper does not
necessarily represent the official views of Caltrans
nor is Caltrans responsible for its contents. It on-
ly reflects the views and experience of the au-
thors. who are responsible for the facts and accu-
racy of the information presented herein.
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